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(54) NEW POLYMER AND METHOD FOR PRODUCING THE SAME. AND UGHT-EMITTING DEVICE USING THE 
SAME AND METHOD FOR PRODUCING THE UGHT-EMITTING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a new polymer, a method for 
producing the polymer, to provide a light-emitting device material using 
the polymer and having high luminous efficiency, to provide a light-emitting 
device including the above material, and to provide a method for producing 
the light-emitting device. 

SOLUTION: This new polymer is shown by the general formula (1): -(EUG) 
k-(PMG)m-(NRG)n- or the general formula (2) (where, EUG is a monomer 
unit including a partial skeleton effective as the light-emitting device 
material; PMG is a monomer unit containing a polymerizable group; NRG is — — 
a copolymerization monomer unit; k, m, n, p and q are each a molar 
fraction, being 1-99%, 1-99%, 0-98%, 1-99% and 0-99%, respectively, 
wherein k+m+n=100% and p+q=100%). The other objective method for 
producing the polymer, the light-emitting device material including the 
polymer, the light- emitting device including the above material, and the 
method for producing the device, are provided, respectively. 
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(57) im] 

-mil) -(eug)k 

-Wc^ ( 2 ) 
Utl] 

PMQ /p 



iff(m-m TK-jR^ ( 1 ) xii-m ( 2 ) t-^ 

(PMG) „ - (NRG) „ - 

NRG{i^M^t/-7-#{4?: 
m-f, k. n. P, fcJiVqti'f-itftl*^!^*?: 
^•r. k{±l~99 (%) m«il-99 (%) $r. 
n(i0-9 8 (%) S:«-r. k + m+n= 1 0 0 (%) 
t*!.. ptil-99 (%) qtiO-9 9 (%) 2: 
p + q = l 00 (%) -C*!., 
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itmm 1 ] Tie--«5t ( i ) ttin-m; ( 2 ) -c 

HRsC (1) 

- (EUG) K - (PMG) , - (NRG) „ - 
Utl] 

/ EUG \ 

&tyv-#{4Sr^-r, NRG<i*fi^tyv-#e$: 
(EUG-PMG) {i:PMG*iEUGi?)imfi[fc 

LXl^-^lX^^imX'hhZti^^t, k, m, n, 
P. fcj;yq(i:-eiim^:;l^^i-*^^-r. k{±l-9 9 
(%) S:, m{il~99 (%) n{i0-98 (%) 
5:«-r. k + m+n=100 (%) T"l)l>. pm~9 
9 (%) 5:. q(i0-99 {%) ^mt. P + q=10 
0 (%) Xhh. 

imm2 ) P MG{c**§fi|,M-^tt3i*<S-^ U^r 

l^RteSrfflV^T , ( 1 ) tfzli-m^ ( 2 ) T'* 

-m^ ( 1 ) 

- (EUG)k - (PMG). - (NRG)„ - 

~m ( 2 ) 

Ut2) 

/ \ , V 
f- I -H-NRG-f- 

i.*yv-#e&ii-r. NRGji^t^^^y-^-^ii^ 

mt. (EUG-PMG) (±PMGA>'EUG<01#(iii: 

ixi^-^ix^^imx'h^:ibi^i-. k. m. 

p. fc<J;y^q(i-?-ixm*/l-:J)-*^^-r. k«il~9 9 
(%) S:, mttl~99 (%) n{i0~98 (%) 
^^•r. k+in+n=100 (%) T'^l-o p{ll-9 
9 (%) S:, q{i0~99 (%) im. P + q=l 0 
0 (%) t:-*)^., 

i: 0 > fi^tts^-^ ( 1 ) xi±-m^ ( 2 ) xm 

- (EUG) k - (PMG) , - (NRG) „ - 

(2) 

litS] 



*-ri>^y-7-*fiSr*-r, PMG«±ft^tts^^:ft-r 

Styv-#fi[Sr^1-. NRG{±itm^ty^-#{4S: 
^■f. (EUG-PMG) JiPMGj&i'EUGcOl^ffii: 
LTIS^LTV^|,ST'J).g.^i:Srip-r, k, n, 
P. fcitN'qJi-eix-eii^/PiJ-^Sr^-t. k(il'-9 9 
(%) 5:. mJil-99 (%) ntiO-98 (%) 
^H-f. k+m+n=l 00 (%) t'*!.. p{ll~9 
9 (%) Sr. q{i0~99 (%) l-^f, P + q=10 
0 (%) ■r'j>§. 

mmA ] HRsc ( 1 ) tti\t~m. ( 2 ) 

-m. ( 1 ) 

- (EUG) , - (PMG) „ - (NRG) „ - 

-m. ( 2 ) 

\ PMGI /p ' 

5t4>. EUG{i^«^«iPfi:LT#^^ia5^M8'1gSr-* 

PMGiis-^tts^r-i-fl-r 

S^yv-i^fi5rS-t« NRG(iita-^:Ey7_^e?: 
^•f. (EUG-PMG) {iPMG*iEUGt01#{iii; 
L-Ci^LrvM.«'C'J)l.it2:S^t. k, m, n, 
P, fcJ;lXq{i^ix-fixt/k:5J-*$'^-r<. k til -9 9 
(%) S:, m{il-99 (%) ^, n(i0-98 (%) 
k+m+n=l 00 (%) t'S)!.. p{i:l~9 
9 (%) qJ±0~99 (%) Sr*t. P + q=10 
0 (%) T'*)?.. 

m.. ( 1 ) ±fz\i-m. ( 2 ) x^^fihif^'i 
-jifeed) 

- (EUG) k - (PMG) . - (NRG) „ - 

( 2 ) 

/ EUG \ 

\ PMQ /p ' 

^^J- EUG{i^3t«^mi:LtWSi^rg|5^'t1g2r-* 
*1-|.^-/v-mffi&^-ro PMG{iS-^ttS5:^*-r 
|.tyv-mfiLSr«-f, NRG(±^S^ty-7-*fiS: 
^■t. (EUG-PMG) {±PMG*«EUG<7)l#fit 
\X\^-^LX\-^h'&Xhh^'t^^-f . k. 
P, lajct/q^fiX-fn^r/W^^Sr^-r, kJil~9 9 
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(%) S:, m{il~99 (%) nJiO~98 (%) 

k + m+n=100 (%) T'*-?.. pJil-9 
9 {%) Sr. qj±0-99 (%) Sr^-r. P + q=l 0 
0 (%) X'hh. 

[0001] 
10002] 

(EL) m=f\i. ms.'^^njs.<rm:mt z t 

'^ixTV^S ( Ap p 1 i e d Physics Let 

ters,51,p.913-. (1987)). ISS: 
i;iatfc«*«E LS^{i:«^»jMW4i:iE?L«JiM«f4cO 

asfliit^^L. m^M.mmTizit^x^(mm 

[0003] zmmmmTxii. mmm txm 
T^m^m^i-i ztizimTmfS.ix\^i, 
mELm=f^zm^(ytlX\>^?>xo^J:mmm^i^htii 
v^tLxii. m(^xmizhixdKcM^mm. xa- 
■y^m. cvD. pvD, mmim^'^fzmwim. 
coi}mi:mtiz.ti)^x%i, zmmiz'o\,^xii. 
^^<'yi^mnzh^commm^tix\<^i. -eo- 

ORGAN I C ELECTROLUM 
INESCENT MATERIALS AND DE 
VICES(OPA. Amsterdam, 199 

7) . ^ELm=f-t^(Dxmitmm (x^ -t^- 
■ X.X, 19 9 8) mmh. wM^mmit^. m 
izt'm^'Fm-immm^i-iimiz-^^ ^xm^'ff 

mmm. mmmwzmn^b^^o'mi^t 
!.« t*>L^r**fe, miz^m'f-Mm^'j^-iti 
TffifflL/i/i(tTi±, ^ye^ma^x/m^^mx'jm 

miZti^hi}^r>Xifz. 
[0004] 

^x^u-?~it^wj:^mz^<7)mm-)imi^^L. -eco 
yiio-?-it-^mm^^x^mm<^m\'^^m'f'mA. 
mM'f. ^t>iziimM=!'<^9smmmmhzb 

\,zhh. 

[0005] 



crtw^imizx -yxm&Wz. 

[0006] ( 1 ) TIB-«l5^ ( 1 ) tfzli--m: 

(2) x'mtihzbmmb-ri>^'j-7-. 

- (EUG) k - (PMG) „ - (NRG) „ ~ 

[0007] 
1^6] 

/ EUG \ 

[ 0 0 0 8 ] E u Gumim^m^k ixtwj: 

yv-mfiSr^-fo (EUG-PMG) {i:PMG*5EU 
Geo 1 tTV^|>aT'*>& >! ^ iK-r, 

k, m, p, ioXt/ciii^tl^tl'^Jl-^mim: 
k{il-99 (%) Sr. m{il-99 (%) ^, n{iO 
-98 (%) ^m-f. k+m+n = l 00 (%) X'h 

p{±l-99 (%) Sr. q{±0-99 (%) 
•f. P + q = l 00 (%) t'ft&. 

[000 9] (2) puGt.z^^^ixi.m^'mtim 
■^L^£\wm\^x. -w^ ( 1 ) ttz\i-m. 

( 2 ) X-mtihUi') ^--fb^SriijttS i i: Sr^fSS! 

-^5^ ( 1 ) 

- (EUG) K - (PMG) „ - (NRG) „ - 

[00 10] 
U\L7\ 

-4- I -Hnrg^ 

\ PMQ /p ^ 

[ 0 0 1 1 ] 5>i*. E\5G\i^m=tmt LX^Wj: 

gs^M-'tm^^^r-n.^yv-mficSr^fo pmg{±s-& 
tts^#*-r'?.^yv-*(5^^-r, NRG(i*m^t 

y-7-*{iSr^-r. (EUG-PMG) JiPMG3Ci>'EU 
G<r)imLblX1f^LX\^i>mX'hh^tiyr.'t. 
k, m. n, p, fcilXqJi^iim^^l'^^SrS-t, 
k(il~99 (%) Sr. m{i;l~99 (%) Sr. ntiO 
~98 (%) S'ftf. k+m+n=l 00 (%) X'h 
ptil-99 (%) Sr. q(±0~99 (%) Sr« 
■f, p-l-q=l 0 0 (%) T-J)!.. 
[0012] ( 3 ) *^1tSr^;&-'9--*<te^L!t 

; t tci 0 . m^tt^^-«5t ( 1 ) X{i-^5t ( 2 ) 

So 

-aise ( 1 ) 
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- (EUG) K - (PMG) „ - (NRG) „ - 

-m ( 2 ) 

[00 13] 

— f I -t-fNRQf 

tt«^-Sr*t^ty7-#{i^jg-t. NRG{±Jts^^ 
yv-^fiiSr^-f. (EUG-PMG) {iPMGjJiiEU 
Geo 1 *fi:i: LT^-^Lt V^|.St'*l. ^ i: ^^to 

p. ioil/qJi-eil-eil^/i'^J-^Sr^-t. 
k{il~99 (%) Sr. m{il~99 (%) nliO 
-98 (%) ?:^-r« k + m+n=l 0 0 (%) T'J) 
I., ptil-99 (%) q{i0~99 (%) 
■r, P + q = 100 (%) t'*..?., 
[00 153(4) ( 1 ) (2) 

(1) 

- (EUG)k - (PMG), - (NRG)„ - 

(2) 
[00 16] 
[ft 9 3 

/ EUG \ 

[ 0 0 1 7 1 ^(f, EUGIi|&5t3R?^*tiRi: Lt*3»^r 

yv-*fi^«t. (EUG-PMG) aPMG**EU 

Geo 1 i; LT^^ LT V ^ I. .1 i; o 

k. m, n. p, fcJ;t^q(imm^/^^*5:^-r. 
k{±l-99 (%) Sr. m«l~99 (%) Sr. ntiO 

-98 (%) Sr^-r. k + m + n=100 (%) 

ptil-99 (%) ^. q{i0-99 (%) Sr^ 
■t. P + q=100 (%) f*)!., 

[00181(5) (4) \<zwm^%%i-mm 

^mt^. -«5t ( 1 ) -ttzM-m. ( 2 ) xmKh 

-m. ( 1 ) 

- (EUG) K - (PMG) „ - (NRG) „ - 

-m. ( 2 ) 

[00 19] 
[ftlO] 

— r -j—fNRa-r 

[0020] ii.^^ EUG«±IBt*^Wt4i: LT^Stl^: 



m^m-^^^h^j-^-w-mm-. PMGjis^ 
tts^*^r-r.i.*yv-#tt^«-r« NRGti^s^^ 

yv-*{4Sr*-t, ( EUG-PMG) {iPMG*SEU 

k. m. n. p. i3i:lKq{i^ix-pn^:;l-^*S-«-r. 
k{il~99 (%) Sr. mJil-99 (%) Sr. n(iO 
-98 (%) k+nH-n=l 00 (%) t'* 

piil-99 (%) ^. q{i0~99 (%) Sr« 
•r. pH-q = l 0 0 (%) -C*!.. 
( 6 ) -jK^ ( 1 ) t.f:M.-m. ( 2 ) t-^StT-S 

[002 1] 

[HBJeoSISfeeom^] JJt46t-«st ( 1 ) xmf\.h 

t. mm^mp^t ^.x^wm^ft^^ui. 

liJIHt^XttSr*^l.*fS. m^ttiltt^ftAttSr* 

■th^m. mm.^^-th^w^Y.^mh^tt^x'% 
xh'>x^(nwimm'<xmmmvmhh\^\i 

h^t 1fX'% h<ntK «^ jif J=S:^xn35^#S5ft^T' 
J)!.. CcO^JtfCii. A.7^oJIIiF*i®ffl)Se04'{:lo 

s> h \ ^\i^m%mtm tm^Lt^s^ rcoft^?%^^ 

Vfh^t 1fX% h . ^<O-0iJSr?iJ*^.& t . W-itt'to 

/I/, '<yv^^7x>'. <yy'7^y. i-x^-y-fjf^ 
xy. v-xyy^^y. ^vfu j^'y'Srt'SrWi.cit 

m%h, S'bt. M«K^Sr*tSft-^!H!fcL-C. h 

F9y>-ft-^^*. f5y'py-fb-&!ft. tFn^i^/wrs 

[0022] iit<i>iOliJi»<0*t't . wmzii\^x 

ta-;W. ^*7x>. 79y{ijr«iHfliW^rD^# 

^BjTilf (OlS»ftSr^tft 7 v-JL- .y h Srffiffl-r 
M^*fcLT{i. i-rt^o-;!.. f-j}-7xy. 7 

9ycOO-yffi-^#: (pl|;t{f-f y F-yl^. ^;P>'nV- 

yu. '<yvf-jf7xy. v'<.yy>7r7iy. '<yy7 
7^. >-''<.yy77y*) ^mihztifx%h, -eco 

flfitCt. ^yWJy. ■fX7f-:t7x>-. f-x7tD 

[0023] mzm^^mmith^r/rnxm^'t^m 
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(1,2. 3-fcJ:t>'l, 2, 4-) , rh^V-zW, 

^^-ti/rv-zK 1 , 2, 4-. 1,2, 
1/^1,3,4-). ^Tv'rV'-ZP ( 1 , 2 , 4 - , 
1, 2, 5-JoJ:tXl. 3, A~) 

m^ifz^-^rco^t-^mmizmm^x'hi. mz 

immzbi^X'^i, ztih<7)^t-^uz-)uxh. >! 
*i^>isi±, ibi^^mmmmmm. smmzemm 
Mco^TO^#)!i t ^ ^ r<^it^V!immi,zm 

[0024] *f6BB{cfcv^T{i. -e<o*-ct 1 oioau^ 

tii,^mtU\ Zcr>Xo^j:^Tomt.lX\i. •< 5 
:J^V-;k t9y-;k truri-'y, tUSi-V, 

^y^TV"-;p, bijrv"-;i/, T^h^v-zk jf^-t 

ff4i!:*«f^i.. m^ittimmmkixit. 

m-^i, tf!li.«iXyy^^Hfy-/H*#*, '^.yy-f 
s:/y-;p^*, ^yy^ry-zpm**. x^'j;w 

9)v^^Ymmw, ^•?')yimw. '^ui^yis^w?, 
'^yyy^ft:. :t^^fi>Ty-;n^»#, rzi-^^w 
mmiJifi. \^y^}i>ym-W. iy^\:i^y^=Jxyim 
t'x;^f-y;i.ryh7-feyiS«». ^^^^ynylS 
trnoeij i;yi«#*. ^ri^'rynfyyy^ 
i^i^vi^y^'j^iymmi^. xi-vjinyim 
i^. ^mi^j< i-Vr^ yit^. 8 - df y 'J y-m 
mmmm'^^iMmizm^tiimmm 

^, /-K'jf-;tyxy, -t'yyx-L-y, ^-y^x-i^y 

t-l^y^C0:r}tU-7Ht,^!f^!lWW'^iXl.. iJt- z 

■fS^i:*>t-l'l., dOC^tttti, ■i*}'J^J^mW. 

(Ir(ppy)3 : T r i s -O r t h o -Me t a 
lated Complex of Iridium 
(III) with 2-Phe ny 1 py r i d i 

n e ) i)-t,cr)mtmmLtzm^mm^tim^^tix 

((■^S (Applied Physics Letter 



s 75,4(1999)), **-?Ji?|.g5Jl^IR^8 

%rMi,xm. m.^n^cr)m^)::\^hixx\^tz9mm. 

[002 5] EVSGif=t>'-7-Smt^£htL») 

iz. m.-^mhLxm^Lx\-^immhLx\±. \^-)v 
xi-vii-S. T-fef-i^ya, y^i^xy^, y 

mmm-^^c^mb txu. x;j^df->s^ :^^-t^ym. 
v9hym. v9^i.m. mm^'mmbLx\i. inv 
if^ymm<^. xi),t^ymmi(-. r^jm.A^j 

[0026] PMGjiM^tt^Sr^^r-rs^ y 

d^j:mtixiim-m^m'^i^thm itzbi 
{f, b-;u*, 7-tf-wy^, ryy;!/*, ryuu— 

~)Vx.-T)V^. t"-;Prsya, 7U;P*, t-o-yl/ 
^) , /JnS:« (fci:;t{fv^oyub-;l^, y^'oyf- 

)vm. x.-Kdfy», jf^-ferJ'ya, y'irf-^'^, xfx 
;P7-f F«^) ^*-f^». 9^hy«. 

tfz\i>\:i^-^ymmm-^-^-fi>mmti^hh. ttz. 

^txhh. 

[ 0 0 2 7 ] M t L < {imfflt-ste^^iiff-r^'irfig* 

LTti. ( ^ ) t W^'yivmizni 

X. x;K^y^, -^yyT^— N-yf-n-;!^ 

*;i/S;pa. r-b:?-;!^*, (o) ^ yyr^^-h^tc 

;j<^y;pa, N-yf-p-;ua, (^^) ;<?;w*'^i/;i^^ 

N-yf-o-zt-S. (-) N-yf-n-;i^tWL.T. 

yy7^>-h*, N-y^n-;i-», 

rsy*, hKp#i/;p^. (*) x^jf^i-SKj^L 

X. hKndfy;l/S, Tsy», y/i^*rbS, :<^;k-Jf 
^iy/l-m. N-y^n-/l^S, (A.) h'::i;l/X;l/;l^y» 
{iWLTx;t^7-f yK«, rsys, (h) 
(c*fLtt h'p4ri^;l/S, y;i^;«rhS. vSttyf-i^y 
a, (^) y/U;<ry>S(I*fLT, h'-ll^ 

mirojv^. 7^^})vmts:b) , x,-K=¥ys. ^yy 
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iiiii-m. b-zi/Jt (TU/u*, r:^'t;;p«iri:) . x 
[0028] OTt^actt^ Lv^mwisr 

ndf->'Xf-;l^7^' tlL—h, t Hodfi^xf-;M:?^'iJ 

■fhxf-;ur;?i;^-h. ^ y>-r-fbx^;P^:?^'iJ 

(fSltJf, N-;<f-n-;l/r:?'J;WrS N-;><f-u 
/l^r S i:' ) . x*f=Jf i^tt^^r t'-;l.t 

r^)}V7'^)'yV}Vy--'f)\^. CYCL 
OMER-MIOO. A2 0 0 (^^ -b;Ht^Xli(1*) 

lfr^"J;U8, ^;J'^'U;H!, 

xf-;i/r ^ U W- h , SS#ffit':^;P) , r;^=¥;^>'^7 

2-t KDdfi/- 3-^^ar^^^;M^'^"J^- 
V- ( mufr 'J ^ u h , r t> )vt9 u 

[00 29] PMGT'«^iXl.#fi^^t^;K'JV-ffM 

i^::. ^ tym■^it(r>x.^^iym<r>m■^m^:■k^i■ 
[00 3 0] i/S, *^BBti3»,^tPMG{C^*§itl, 



[003 1 ] ^cOi3^R{E<7)^JJ:L-C«i:, /3-M«IK 
I. Mi.{f''Noy>iI?^x/W*r.;i.xxT;l''5rif**j8 

tiK'^h, tfz. ^yruyy^mzx-yx^m^-^i: 

t. ^i]^j<~^ym^-^mtcm(7)^-yruyv^mi 

mfizt¥x-^6. 

[ 0 0 3 2 ] N R GJiJtS^^ y ■?-::.=i -y h Sr*^. 

\ix^vy, r^'i;;uKxxT/i^, ^^'^'U/t-Kxaf 

[0 0 3 3] ki±i-9 9 (%) comm^m-t. mm 

~99 (%) OSitSr^-r„ 11(40-98 (%) 
^^•f-. k+m+n=l 00 (%) t'*!.. vl^-Cffi 
L<{ik{410 (%) jy±. m(45iy±T*l., pJil 
--9 9 (%) cr)m.imi-. q(40-9 9 (%) 

P + q=100 (%) T*!.. c:it1ff*t< 
{ikfil 0 (%) I^l±-CJ)-?.„ 
[0 0 34] *^Bg<?)tyv-a.:i-yh 

hmt ixcr,mmcr)h(^amzhm^<^mmmi)< 
mmmx'hi. 'ttTimirki.Tiznmti. ^^o-yym 
■T mmy-ymi^.'f-. msm^. h-^^s 
i^) . xTy«, [tL<{4] smsv^ 

{4*ill8icor;u=^r;i^ (»t L< {4#»» l ~3 O , i 

*)mL<iimm-i sx-hi. mut. yf-;w 

) . T/P^^-ZP* (»*t<J4l)J«S!t2-3 0, J: 

i-ro^-jv-m. i -7'f-y-2-^;i/S, i^:? 

-;U«(»*L<{4K*iS2~3 0. J:D»tL<{4i)i 

«|5:2-1 5T*^, mtfx^-/l^, 1 -Tntr::L 

«»6~3o, xmti<ii9tmm6-^i5X'hi, 

L<{4^Sc2-3 0. J;0lif*L<{4^Sa2~l 5 
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31^ if. »*L<{i3aT5y«-C'3iO, i^Stl~3 

r^jm^xmmfi^iii. ) , ^sy* (-crii = 

y**^^>)M{f nsait-a^s .mL< \mim. i ~ 3 

0, kmtL<\imm-i5X'ht. ) . r;^3 

too 3 5] ^{f. x^dfj^S, i^^'n 

5T-J)l.. ys.J^i^m. i-i-yv 
I.. ) , T;l^df;l-^>f« (»tL<(4^«mi-30, 

30. x'omi<iim^6'^i5'Chi. mm, 

t L<{i^f^mi-1 5f*l.. mm, T-bhTS F 

am^ 1-30, x*)mi< m*m i ~ 1 5 x-h 

1. mm, M^yxfVt^yr^m, Ky-^iyxfi-t^ 

0, i:'onti<itmm-i5Tht, mm, m 

iV:f])V^'^'t4 )V^, y s.~iv^)Vi-\^4 i/y 

-3 0, i'omL<t.tmm.o-'i5X'hh. mt 

lii, ^WIk<r>X)Vyr^^)Vm, >^;l-x;i/7r^-<;l/ 
m, 'J)<'i-)VX)vyr=t^)vm, 

[00 3 6] 7x-/u;^;i/7rt^;i-S, 'Jy3.-)ix 

mimKiimm.7'^3 0, iimtKimm^ 

7-1 5T$>i. mm, <yY^)i-m, -ryh^jim 



hi, mm, ;^9yx)\^Tii=.)\^m^ x^yxiut^-zi 

t<iimm6-30, iOff* L<tift3!ljft6~l 5 

T-J)l>„ mm, Ky-\^yx/l'-:t,-;\.m, p-h;l/xy 
x;i^;f:r.;ps, 1 —j-y ^^uyxiit^-jv-m^k'timf 

fc2-3o. i,'omL<\imwL2-i sx'hi, m 
mL<iimm--i 5x-hh, mmy:Lj^i^i] 

[0037] 7)V^)i':^)V^^-)ViC^i^m mtL<\i 

mm-30, i:mtL<\i^W2-i5X'h 
mm, r^v^i^m, ru\i:^=,)Vi[^i^m, f 

*-7i/5r^>-» (»iL<{i^ai:7-3 0. xmt 
t<{iK*it7-i sxhh. mm'<^yv^)Vis^>' 

(JifSL<(i^i:2-3 0, x>oifftL<li 

mm2-i 5X'$)i, mm, ^ h^i^:fiJ\^^^yTi 

7x/dfi^;5,;U;}fy75HS^ j(^)V7iy^fV 

xhi, mm, y^;i^r5y;*/P4<>-T5 vm, 
^}vr%Jij)Vif^yr\Ym, i>yx~}vr^jij)Vif'> 

yr\ YWiK-h^mi^fii. ) , ^1?xxt;i^» (if 
t.i,<\mm.2-3o, xmtL<\mMW,2-\ 

5X'hl> mm, ^ h#i^;^;W7K-;Wi/ai. 7x 

[ 0 0 3 8 ] iJcfc, -flfet ( 2 ) f «$iX|..-KU-7-C 

OV^Ti^BB-fl.. -^5^(2) l^zm^X, EUG, PM 
GSt^NRGt-^$ixS^yv-#{iiJi-^Jt ( 1) T- 

m^iii^u-?-<r)^ti(>bmmx'hi, ~mi(2) 

CO (EUG-PMG) {iPMG3t)«EUGcr)l#iai: IX 

^-^IX^^mx-hlZki^-t, pfciVqti-f-ii'f 

n.t/w^*$r«t, p + q = ioo {%)xhi. 

[0040] 

[^1:1 1] 



(8)ISI2 003-8 203 5 (P2 0 0 3-8A) 




[004 1] 
[itl 2] 



[0042] 
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A-11 



M2 



" CO 

S 



CO 
CI 



CH 



[0044] 
[ftl4] 



A-13 



A-14 



A-15 




CH3CN 



HO 



A-S 



CH3CN 



[0045] 1 ) V- (A-13) <;0-^J^(i 



A-13 

y3 9g(0.3mol). T^U;P^t Hn^i^Xf* 
;I/XXt;1/34. 9g (0. 3mo 1 ) ^fta^/:r^ ^ 

nnrnh^^:i;I/^nU F3 8. lg(0. 3mol) 
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t^T n -^df-tj->'/pKxf-;|.= 5/ 1 tfO^^jl^Jffi^ 

1 35r^^/l^«ft«t tt 5 2 g^fc. 
[0 04 6] 2) (A- 5) cn^^ 

aitttt 'J 7 7 •/ 7X3 >-Ty^^-^K D ftWc 1 0 0 
Om 1 c0Z-:5a:77X35:*iS2-fflviT}^a]L. 
r-fehr.bi;;l/3 0 0ml. v'-f yrot;Pxf-;UTS 
i^39g (0. 3mo I ) , 7yl^7U;l/T;Wn-;l.2 
9. 4g (0. 3mo 1 ) $rftJi^y^■, «SWP^2rffl 

28. 5g(0. 3mo 1 ) 5rF*)ig*52 0°C^S;t^l^ 

mik:xi^)Vm 5r $ ^> i: AS^T-a^^m . ^^^M^ 
/^^j^-^Amja L. r Ji^*x>'^';K^-:?'-T'B^Kxf■ 
;^S:S^ffie*t^v:. ^htit:t-{)VimiHiT)V^i-^ 
0-7 h i/^ 7 -SrfflV n -^^-t >-/Si!x^;l^= 
10/lOi§jaEig^?SS:fflt^Tm »ML/i, ^coj; 
atcLt. ^:>'V-A-5$-7f^;l^1^!|%MtLT2 7g 

[0047] ^t>[Z. WTli±iet 



[0048] 
[-(1:1 5] 

p-1 




[0049] 

[fl:i6] 
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P-7 




[0051] 
[^lil8] 
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P-12 



X 



p-13 



9^3 




[0053] mz. ^V'?-<7)M:tm^mmHt^ 



[0054] 
[^b2 0] 



CH, 



0—0 AIBN N(C^-^'^-S"48of<^"--^^20 



ToliMna 



(XX) 



( 0 0 5 5 ] 4ty -7- ( P - 1 ) (^^^ 

Wt/S 5 0 0ml CDE.-onyyxaiz^ N -t-;l/;);?;k 
A'y'-/H 6. 7g, ^:yv-A-l 3 3.4g.h 

;l.xy 2 0 Om 1 Srfta,;^, M«§\ffl^Jit^. 

y hn-;H,ito idtcgas&^ijfc UTrv't';^^ VT'f- 
D:ihy;KAI BN) $-0. IgfO, miB]*3#{i 
5 [s]^Jd L . ^«Tf* ? ^> 1 3 BtPslS^Rte?: ^(t 

-7-j§J«4'(C h U x^/l^r S > 2 0 m 1 S- JDA , MjS* 



p-1 

T, t-iJV-P-1^7U-^'^^c0iaf!|ctL-C17. 8 
g#/i, ?fja5THF(;j:|.GPCt-coa!lScoe*, TiSj 
^J-^^Ji (Mw) {i29 0 0 0-C*-57t, 

[0056] immzmtr^') V-Ji, S^^i; L 

^IHAf'l ( 1972) tCpfflA^lfitt^nTV^I.. -^B^C 
J:04^-ri>'-tfU-7-cOTt^:»^* (Mw) i: LTti. 
1. 000-1x107 ,Sf^L<«i2. 000~1X 
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10' .mzntKiiS, 0 0 0-5X106 T'* 

km ixmm'f-mt ixmrn^m-hi. mt 

^mmTtim tix comm ^ i*i± $ -ti- 1. ; t fi^x^ i . 
[0058] ^9tmcoit^m<mm'F'i>x'm^i-m 
m^z^^^xmrn-rt « Kieeiii^sv hckjb txit^ 

figat:^/? ^zm^hh\,^\m Li-zmmxm^\,zK^ lx 

^m^) mi'ii'>xhii\^L. umzms^^jK 
^^■fh±'^mf,zx-oxummm^fix{.x\,\ 

ll«iS-&lBi£0i8«RjE ( 2 + 2*s:j£, t -f • r 
[0059] :^mm%%mi-izii\^x . ^mm-m 

0 . 0 l««%lJLhl 0 0«*%OT*>if 1 1 
<, 0. 01««%fiLJ:9 5«*%JJlT*U'9lff*L 

l«*%W±9 0«»%I3lW$'i>(C»^ LV^. 
[0060] 3|s:|gH3(cfcv . MS L7t*° U V-t fcV ^ 

Mzii->x%mmi:^Ltij^. mzx^m^jiiL 
x^t. ^t^mumtixiimmmm'^. m^f-^m 

x'^i. zcoi^Tt^mmmmtK. mzm 

Kiimnmmxiit. 

[ 0 0 6 1 ] ^mmit^mii^-ttmem^ 
(^tmMmmimii. mi>zm^^tii,i><7)xm\>^ 



[0062] ^wn<nmMi-\mm. ^(^-n<r>m 
mmzmm t l < \imMi:'ktsnm.<n^mi\L-^mi 

m^Ltzmx'M. mmc^m-mjiixm. ietl 

iy<r>xh'>xhx^^. ^m<m^{z\i^fi^t{M^<m 

m'km\^i>z.hti^x^h. 

[0063] i^ffifiEiiaAi, mmm. mm^£ 

v'J^h.. mtA W^J^xX (I TO) m<rMV^'k 

tK a»l Onm-5//mcOKH«OtO*5»*L<, J: 

0*T^ L<(i50 nm-l/imT-*0, Mfc»*t<{4 

1 0 0 nm— 5 0 0 nmT'S>l>o 

[0 064] %mm.%. V-yv^M.i}yX^ i^nv 

f} '}iivx^ mmmxm:)£(r>k}.zmm^Lfz^<r>ifi 
ij'7x^s^\^h%^. ^(m%\z^\^x 

:^'yXi}>(:>(^miii^:^y^'J'-^j:<-tli-zib. *7/^ 

mmmi:u^cr)iz+j^x'3>ixmmmii^£^^f}K ^ 

il^O. 2mmJil±. MtL< 
JiO. 7mmUl±cOi)C02rfflV^I,„ |®S(0f^S^WiW4 

a, -fMC* (v';^-y;^a^:J:') , i^fc^ y'j^j^ 

xxcom.mmm!^coijmxmm^^tLh. mii 
uv-:tv>5!!ia. y'^X'?mm^j:}ii}mmx'h 

I.. 

[0065] ll«±«i^iiAil. «T$fejMJi, ^m^j: 

i:izm'F^mt?>hc^x'h'o. m^F-iixm. 

^t4(f■yi^^')V. ^^m^^!S.ixmiihh. 

iiimk txii^m. ^m^^nyy^m. ^mmit 
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Na. K, Cs^) m^COy-vim. r)Vil^}± 

mtuuz. ca^) m/^cnyv\m. a. 

si>'is^s:#tfflfsfli)i^ jRi. ^ t i, -c'# & . mmco 
mmmizi 'om'smmmrhti}'. o nm 

nm-^lMmX'fi'O. StwJfiL<Jil OOnm-lju 

h(^i}^t^wmLtz^^imm^^xi. mmm 
mt 

[0066] ^itm(^mm, m^mmi,zwimt fd± 
m&xm. ]Lmmi^^m.mxt6zt¥X'^ 

^A-tiztt^x-^m^'^, mx^titzmmmm^ 
^mm. m.tn'f-mm-^mm^ixm:^^ 

r^yiit-^'3M^m-thi,cox%iiK m(r>m,m^ 
ft. Ky^/^ irY-fum», KyYi-TY-ivm 

ft. :^f-U;i^^>-t'ypz*ft, :^uyx-Mmi^. =J 
y X -;l^7":? i^"x yf^^ft . f - h 7 7 x -/i^y^f i^x.y 
l««ft. :^7:J';^^SFlSi^ft. ^'-euyfS^ft. 
Wy|S#ft, ^uyy^ft, *=¥-ti''7y-;HSW 

ft. T)vyi^ymmw. t-^uv-'yi^^ift. i^^'n^o- 

t:?UHy^^ft. hrootrui^v^ft. ^r-Jr^r 

/i-rsy|«»ft. mm'Jj<^'JT'iyit^. 8-^ 
y u y-;P9i»ftio#am^i^iSftfcft*§tii. 

=S-S^«m^- ^'Jf-^7xy. ;KU7x-l^y. ;K 
<{i5 nm-l//m-C*»5, L < 1 0 n m- 

5 0 0 nmf i).i>. mMm^nmi. wtK^sn 



9Uyy. ^"f-mm. ::}~T^yym(Xh'ya-h 
^A-Xhm. f< -yrn-hft^i:') , LBi£. ■< 

fi. mL<\mmwmm. ^-y-^yr^-Qhh. 

[0067] jEfLiiAS. jE?Lfl3MJicO«^4{i. ISSi*^ 

iOT'J)ix«f J:^\ -ecOftftMt LT{±. ;<?;WSY-;H^ 
»ft. h 'J Ty-;HS»ft. Jf^f -9-V-;H^»ft. 3r=Jr 

■9->^'rv-;H^»ft. >f srv-;p^3lft. .-JfJru- 

;l.T;l/;^>-iS»ft, f^yuyf^^ft, f^yny^afi 

ft. 7 X :i p y s^r s yiS#ft, r u -;i^r s yvm 
ft. r$ya^;{r;i.3y^»ft. x^«j;UTyh9-fey 

fi^ft. yiv^vjyw^^. tF^yyf^^ft. xf- 
;l/^y|S#«t. i^9-fyi«^ft, ^SSeSgHMTSy-fb 

^b^. *?/W7-f 'jy^^t-^. 4fUi^9y*^l:^. 

;KU (N-h':i;P;^;Wy\V-;P) IS^ft. T-'Jy^^t 
fi^ft. ^5j-7xyjrUd-V-, ^U^5j-7xy^cr)# 

{i5nm-l A(mT*)0. Mtif t L<«i 1 0 nm-5 
0 0nmT'J)l.« JEfLaAl, iE?L^jMil(i±a> UcW 
^4^0 1 m^/^ti 2m:ll±*-^>^l.^/i«3iT'S)-3T t J: 

[0068] JEfiaAl. iE7L#jMliOjeBg:^^t LT 
{i. *2^«ffi^LB^>f y^xx-yhSS. iwieiE?L 
aA»3liSiJI:»«Efc«»i:7t(i*tit$-ti-C3-T ^ y/ 

-fl-Hm (xh"yn-ha. ^-vxha, T-f yrn- 

LX\mUi. illi^m^^-)V. *f 

h. ;K'Jxxf;l/. -t? i;x;U*y. *fU7x 
-Uyji-^i-H. ^fJT'^i^'xy. ,-tfU (N-h':i;W;<? 
;k^NV-;i.) . M^L^Sffili. ^hyffiil. 7x7^^ 
--K'JTSK. x^;H:yUn-X. PKh'-zK A 

Bsism. :K'J'>i^^'y, ^95 ym ^tefP;KUx 

XT)vmm. Tiv^Ym^. x,-}t=3fj^m s^'j^yis 

[0069] «^iiA«. m^^j^JioWfUi. Itffi*^ 
?± A $ a?t iE?L ^ KS-t-?. tifgco \ ^•mt-^ t T V ^ I, 
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9 u-yr-vwi^. 8 y 'J j~iK^mtm^im 

m<7)KfflcOi,cO*WtL<. J:0lff^L<(±5nm-l 
AJmf*)0, ig(C$ftL<<±l Onm-5 0 0nmT'*) 

[0070] ftiiflcOTOi LT«i*^)-^i^^cO*^ 

WUTV>ix«J:(,\ ^coafifcMi: UTti. In. Sn, 
Pb.Au.Cu.Ag. AUTi. Nil^i?)^*, 
MgO, SiO, SiOj . AI2 O3 , GeO. Ni 
CaO, BaO, Fej O3 , O3 , T i Oj 
^O^miim SiN., SiN,0,:5rifc?)gm 
MgFj , L i F. A 1 F3 , CaFj ^c0^iR7 -y-fL 

^J), .-Klix^ky, --KUrDti^y, ^K'J^f-zM:?;? 

oxf-py, :^U:?pnhU7;W:toxf-l^y. ;JfiJ>>' 
^'PD>''7;l^:tnx^Uy, ^'anf y 7;l/3j-nx^]x 
yt j^'^'nuv7/P:tDXf-uyt<:oita^f*;. Tb7 
7;W:toxf-uy i;ij.-^ir< i: t, 1 acoa^yv-J; tr-^ 

«^±«tii^fliii^*-rs^7-yf^^^a^f^c. IS** 

[0071] ftHlcDJ^jiSt^ffitcov^t t#t|5|«{i5r 

•/^'ijy^-S, MBE (^>^ssxe^'^>') a. i^^x 
:?-^3ryt'-Aafc. -^:ty7"i^-T-^' y^^a. 7°7X 

(ffiJlMfi-^jryr^-x-f y/ft) . 
x-rcvDm. u—f-cvDm. l»cvDa> ;<fxy 
-xcvDS, a-T^y^m. y^'y'xyha, W 



[0072] 

25mmX25mmx0. 7mmC?);{f7XS 

(1*) i!) t:mmsmt itz. z<r)m-^ 

C (3, 4-x^lxy>-'jr^i^) -2. 5-f-5r7x 
yD •-+fUXf-W-yx;t-*yKii-|!ttt(Bayerit 
i?:Baytron P liJ^^ 1 . 3%) SrXtyn 
-Mito itO±tc%3KSi:L-C;ifJ ( N - b'-/U;^;W 
MV'-;l^ (PVK))40mg, PBD(2-(4' - 
t-rf-;l/7ir.;i') - 5- (4' ' - (7x-;P) 7 

x-ll) -1,3, 4-:t^-ti^"ry-;l/) 12m 
s. IBtfft4i:fC^'VUy-6 lmgSrl.2--^ 
^Dnx^'y2m 1 izmmit:mm^x\iya-hL 

^iOm, 1 5 0°C2B#ram^^^LTIlWl 0 0 n 
mi7)?i^[?l 5r JFM L?t „ .1 cOM^UMtfOlUf 8 0 n m 
•C*o7t. C:cO±tC, -fb^E-l 1. OgS:n-7- 
^J' y-;U5 m 1 t^JB Uc^Sr § <?>{cxey3- h U 

fz. mmm^j:m^mc^mmimi lonrnxh-ofz. z 

iO«^S:*«S»M±tCA-:?-::;y/L/tvX^ (mm 

rtTV^^^i/'>A : ffi= 1 0 : 1^25 0 nmJt||^t 
®3 0 0nm$:.^«L, *T 1 0 1 

J.:::yh24 0 0MSrffl><^T, itJlJg«fE2: E L*^ 
maim^-^. -ecoiWS^hrnytt^oWSItBM- 

^;^T•^9>f■f-PMA-l li^m^xmMLt:, «^ 

1 0 1 co^^mE 1 9 VT'<7)|fe7K«l«{i4 0 0 c d/m 

2 , §<b(3mE£±#5-ti-^ci;i^0««St|^ (Lma 
X ) {i 1 1 0 0 c d/m2 X'h-ytz. tfz, ^X^^ 
h!l'^m^<^±, ^(D^X^i' h;l/ffi«c7)^^x;t^;l/^' 
-m'^LXm^iifzmb . A^lx^.;l.:^f-ffic^M:*-^> 

x) iiO. 2 5%-C*oJt:. 
[0073] 

[fl:2i] 
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E-1 




5 O 



[0074] 0 1^^^^LT, ^It^lEtfcL/irt^ 

<7)Xo ^z%m^z:^^mcr>mmm trzami . i o 

[0075] 
lit2 2 ] 




[0076] 



[^1] 



(m ) 









101 


^YU>-6 Ing 


m 40iig, PBD 12hq 


102 (tt^ftW) 


^Y»;>"6 Ing 


Q-1 40nig, P&[) 12n)g 


103 (*ftP5) 


^?Tij>-6 Img 


P-l AQne, PBD 120^ 


104 


l7YiJ>-6 Img 


P-3 40119, PBD 121)9 




TL-1 1ni9 


PVK 40(19, PBD 12m9 


106 {\tmi) 


TL-1 Ing 


Q-1 40ag, PSD IZnig 


107 


TM Ing 


P-1 40n9, PBD IZng 


106 


Tl-1 1ng 


P-3 40mg, PBD 12mg 


109 


TL-1 Img 


P-1 20Big. P-3 20ng, PBO 12iig 


110 


Tl-1 Img 


P-7 40mg, PBO 12mg 



[0077] 



[112] 
<R2) 





Lmax 


Oexnax 


101 i\mm) 


llOOcd/wi' 


0.25X 


102 iitnm) 


laOOcd/ni' 


0.27% 


103 


7500cd/«» 


1.7% 


104 i^ftS^) 


7800cd/ni» 


1.8X 


105 i^ts^m) 


3200cd/n' 


0.75% 


106 


aaoocd/n' 


0.75% 


107 


52000ca/R(r' 


13% 


108 


49000cd/in' 


12% 


109 (*ftlfl> 


48000cd/n' 


12% 


110 {:^mm) 


54000cd/n' 


13% 
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[0078] immm'^'t mtx . ^wmit^m 

miX^^h^i bi^h^^h. Z(^^mt. 3MxMl*a<^« 



[0079] 



(51)Int,Cl.7 
C09K 
H05B 



11/06 
33/14 
33/22 



680 



F I 

C0 9K 11/06 
H0 5B 33/14 
33/22 



680 



B 
B 
D 



F:^ 3K007 AB03 AB13 BB05 CAOl CA05 
CBOl DAGO DB03 EBOO FAOl 

FA03 

4J027 AA02 AA08 CDOO 
4J100 AB07P AL03R AL08P AL08Q 
AL08R AL6211 AL75P AM54P 
AQOIP AQ05P Atl25P AQ26P 
AQ28P BA02P BA15P BA31P 
BA34P BA58P BA59P BBOIP 
BC43P BC53P BC5413 BC65P 
BC65R BC79P BC83P BDIOP 
BD15P CAOl CA04 CA05 
CA31 HA62 JA32 JA43 



